mu-conotoxin GIIIA, a peptide ligand for muscle sodium channels: chemical synthesis, radiolabeling, and receptor characterization.
The peptide conotoxin GIIIA from Conus geographus L. venom, which specifically blocks sodium channels in muscle, has been synthesized by a solid-phase method. The three disulfide bridges were formed by air oxidation. After HPLC purification, the synthetic product was shown to be identical with the native conotoxin GIIIA from Conus geographus. A high specific activity, 125I derivative of mu-conotoxin was prepared and used for binding assays to the Na channel from Electrophorus electric organ. Specific binding could be abolished by competition with tetrodotoxin. The radiolabeled toxin was specifically cross-linked to the Na channel. These studies demonstrate that mu-conotoxin GIIIA can be used to define the guanidinium toxin binding site and will be a useful ligand for understanding functionally important differences between Na channel subtypes.